Sf-Stk kinase activity and the Grb2 binding site are required for Epo-independent growth of primary erythroblasts infected with Friend virus.
During the initial stage of Friend virus-induced erythroleukemia in mice, interaction of the viral protein gp55 with the erythropoietin receptor, and other host factors, drives the expansion of erythroid precursor cells. Recently, we demonstrated that the Friend virus susceptibility locus, Fv2, which is required for the expansion of infected cells, encodes a naturally occurring, N-terminally truncated form of the Stk receptor tyrosine kinase (Sf-Stk). Here we show that in vitro expression of Sf-Stk confers Friend virus sensitivity to erythroid progenitor cells from Fv2(rr) mice. Furthermore, our data reveal that Sf-Stk kinase activity and Y436, but not Y429, are required for Epo-independent colony formation following Friend virus infection. Introduction of a mutation that results in failure to bind Grb2 abrogates the ability of Sf-Stk to induce colonies in response to Friend virus, while the Grb2 binding site from EGFR restores this response. Consistent with the ability of Grb2 to recruit SOS and Gab1, the Ras/MAPK and PI3K pathways are activated by Sf-Stk, and both of these pathways are required for gp55-mediated erythroblast proliferation. These data clearly demonstrate a requirement for signaling through Sf-Stk in the Epo-independent expansion of Friend virus-infected cells, and suggest a pivotal role for Grb2 in this response.